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Si quid noviſti rectius iſtis, 
Candidus imperti Si non, his utere mecum. Hor. 
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Straits Every Hand of the Wicked ſhall 
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VINDICATION, Ec. 


Fm NDER Pretence of ſome A- 
£ TT Sf buſes committed by Mathe- 
WL maticians, inVirtue of the Au- 
5 ++ thority they derive from their 
Profeſſion, the Author of the Minute 
Philoſopher, in a Libel called the Ana- 
Lyſt, has declared em Infidels, Makers of 
Infidels, and Seducers of Mankind in 
Matters of the higheſt Concernment ; 
This he profeſſes to have done, not from 
any real Knowlege of his own, but from 
the credible Information of others; but 
he has neither produc'd his Informers, nor 
proved the Accuſation in any one Inſtance; 
and therefore it is Defamatory. 
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A VIxpiear 10, Se. ö 
But chey affine an Authory. it le cis in 
Thivgs — to their Profeſſion. atv FA 


dertake to decide in Matters whereof kheir 


Knowledge can by no Means qualify them 
robe competent Judges: And asthis Prac- 


tice, if not prevented, may be of dan- 
gerous Conſequence; he has undertaken 


to enquire into the Object, Principles 


and Method of Demonſtration, admitted 


by the Mathematiclans of the preſent Age, 
with the ſame Freedom, he ſays, they pre- 
ſume to treat the Principles and Myſte- 
ries of Religion, to the end, that all Men 


may ſee what Right they have to lead or 


what Encouragement others have _—_ 
low them. N 2 


And whereas Sie 7 708 Newton has pre; 


ſum'd to interpoſe in Prophecies and Re- 
ve lat ibus, and to decide in religious Af. 


fairs, it has been thought proper to begin 


with his Method of Fluxionc, and to 
try what cou'd be done with that Me- 
thod, with the Inventor himſelf, and with 


bis Followers: And what has been done 


with *em every intelligent Reader is able 
to judge. 


a 


E If 


_ AVinvicattiow, r. 

It this Wiltet may be credited, the Ob- 
jects about which the Method of Finx3z 
on is converſant, are difficult to conceive 
or imagine diſtinaly ; the Notions are 
moſt abſtracted incomprehenſible Meta- 
phyſics, not to be admitted for the Foun- 
dations of clear and accurate Science; 
the Principles are 6bſcure, repugnant, pre- 
carions ; the Arguments admitted in Proofs, 
are fallacious, indirect, illogical ; andthe 
Inferences and Concluſions not more juſt, 
than the Conceptions of che Principles 
— 3 


Ho far the Credulous and Injudieibus 
may become infected by this uncommon 
Way of treating Mathematics and Mathe- 
maticians, is not eaſy to foreſee, and there- 
fore it will be neceſſary to give a ſhort Ac- 
count of the Nature of Fluxions, and of 
the Objects about which the Method is 
converfant ; and when it ſhall be made 
apparent, that this Author has not under- 
ſtood the Metaphyſics he wou'd refute; 
ir will not be difficult to defend the Prin- 
ciples and their Demonſtrations, from any 
Imputations of Fallacy or Repugnancy. 
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which have yet been pointed at by him | 
or any other Writer. 1 
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A VixDICAT1oON, ©. 


In the Method of RE Sir 


Iſaac Newton conſiders mathematical 
Quantities, not as compoſed of the 
ſmalleſt Parts, but as deſcribed or ge- 
nerated by continual Motion. Lines 
are deſcribed, and by being deſcribed 


are generated, not by an Appoſition 


of Parts, but by the Motion of Points; 


Surfaces by the Motion of Lines, So- 


lids by the Motion of Surfaces, Angles 
by the Rotation of their Sides, Times 
by a continual Flux, and ſo of the reſt. 

And by conſidering that Quantities, in- 
creaſing in equal Times, and generated 
by increaſing, become greater or leſs, 
according as the Velocity with which 
they increaſe, and are generated, is greater 
or leſs, he found a Method of deter- 
mining the Quantities themſelves from 
the Velocities of the Motions, or of 
the Increments, with which they are 
generated; calling the Velocities of 
the Motions or of the Increments 
Fluxions, and the Quantities generated 


Fluents. The 


8 K 5 YU gan 1 


es 


c_ 47 


9 


r 


A VIV DICATIOx, Sc. 
The momentaneous Increments or De- 


crements of flowing Quantities, he elſe- 
where calls by the Name of Moments, 
and conſiders the Increments as added or 


affirmative Moments, and the Decrements | 


as ſubdued or negative ones: By Mo- 
ments we may underſtand the naſcent or 


evaneſcent Elements or Principles of finite 


Magnitudes, but not Particles of any de- 
terminate Size, or Increments actually 
generated; fot all fuch are Quantities 
themſelves, generated of Moments. 


The Magnitudes of the momentaneous 
Increments or Decrements of Quantities are 
not regarded in the Method of Fluxions, 


but their firſt or laſt Proportions only; 


that is, the Proportions with which they 
begin or ceaſe to exiſt: Theſe are not 
their Proportions immediately before or 
after they begin or ceaſe to exiſt, but the 


Proportions with which they begin to 


exiſt, or with which cthey-vaniſh. If the 


Lines AC and BE are ſuppoſed to be ge- 


nerated in the ſame Time, by the Mo- 
tions of the Points A and B. to C and 


| E ; and if by contiguing the Motions of 


- thoſe 


C; 


in returning bave every where the ſame 
Velochies, at certain Diſtances from C and 
B. which they had at thole Diſtances 


\ 


Ld 


A YViNnDICATION, c. 
theſe Points to D and F, they generate 


DC and EF, ſynebronal Inerements of 


AG and BE; it is evident that ehe Points 
D and F may flow back in the 

\ B fame Time ta C and E, and 
by flowing back Kaner 
I ly leſſen the. Magnitudes of 
thoſe Increments till at laſt they 

| vaniſh together when the Points 
N and F core to coincide with 
C and E: Now the ultimate 
Ratio of thoſe Increments is 
that Ratio with which they 
vaniſh and became nothing; 
r the Ratio with which they ceale to 
— And the firſt Ratio of them is the 
Ratio with which they begin to eziſt, at 
the very firſt ſetting our af the Points 
from C and E towards D and F. 


Hence, if the deſcribing Points move. 
back to C and E. in the ſams Time 
wherein hy moving farward they gene- 
rated the Ipcrements D C and BF; and 


in 


tans 


— * 2 


+ 


A VIN DIe AT ION, on 
in going forward; the laſt and firſt Ratios 
of the Increments will be equal, or they 
will vaniſh, and become nothing, with the 
very ſame Ratio with which. . hey began 
to exiſt. J ict 

Act wo 68. 

oy ary likewiſs it appears, that to obs 

tain the laft Ratio of ſynchronal Incre- 
ments;- che Magn itudes of thoſe. Incre- 
crements muſt beinfivirely diminiſh'd, For 
their laſt Ratio is the Ratio, with which 
they ganiſh or become. nothing: But 92 5 
cannot vaniſh, or become, nothing. by a | 
conſtant Dim iminution, till they are infinite- 
ly, .diminiſh'd ;. for without an infinite 
Dimingtion they muſt have finite or aſ- 
ſignable Magnitudes, and while they 


have finite or N mon they 
cannot vaniſh, 


The pk Ratios with which ſyn · 
chronal Inerements of Quantities vaniſh, 
are not the Ratios of finite Increments, 
but Limits which the Ratios of thoſe In- 
crements attain, by having their Magni- 


tudes infinitely diminiſh'd : The Proporti- 


ons of Quantities which grow lels and 
B leſs 


, 
; 
b 
; 
Vp 
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A VIX DIA TON Er. 

leſs by Motion, and at laſt ceaſe to be, 
will continually change, and become dif- 
ferent in every ſucceſſive Diminution of 
the Quantities themſelves: And there 
are certain determinate Limits to which 
all ſuch Proportions perpetually tend, and 
approach nearer than by any aſſignable 
Difference, but neyer attain before the 
Quantities themſelves are infinitely di- 

miniſſi d; or till the Inſtant they evatieſce 
and become nothing. Thefe Limits are 
the laſt Ratios wih Rich ſuch Quan- 
tities or their Increment? vaniſh or ceaſe 
to exiſt; and they ate the firſt"Ratios 
with whichQuanritics or the Increments of 
Quantities, . to ariſe or coin into 
being. ; bugs 11 
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Ge land cheR Ratios f Obanti- 
ties, which conſtantly tend to an Equali- 
ty, by a Diminution of their Difference, 
and before the End bf ſome finite Time 
approach nearer to an Equality than by 
any aſſignable Difference, at laſt become 
equal. For they become equal when 
the Difference between them vaniſhes 
or becomes nothing; and it will 


a ! Þ HEY: 


vaniſh 


— 


INDICATION, &c. 11 


e Ar bing by being in- | 
finitely diminiſhed: It the Quantities AC , ; 
| and AD perpetually tend to an Equality, } 


either by the Motion of the Point D to 
C. or by that of C to D; they will be- 
come equal, and their Ratio, a Ratio of 4 
Equality, when their Difference C D, by 
a conſtant Diminution, vaniſhes and be- 
comes nothing, which it will do under a 
| Coincidence of the two Points in C or 
D; and then either AD becomes AC, 


and ſo AD or —— AS; is a Ratio of Equa- 


en ie AD 
lity, or elſe. AC becomes AD * ——— XC 


becomes a, which isalſo a Ratio of 
. 


9 


The Fluxions of Quantities are very "| 
nearly as the Tncrements of their Fluents * 
generated in the leaſt equal Particles 
of Time : If CD and E F be Increments/ 
of the Fluents A C and BE, deſcribed 
in the leaſt equal Particles of Time; the 
Fluxions in the Points C and E will be 
nearly as the Increments DC and E F. 

For from. the exceeding Smallneſs of the 
251 B 2 Times 


A Vixvicarion, Sc. 
Times it i is evident that the Points D and 
F, muſt be extreamly near to C and E; 
and by Conſequence however the Velo- 
cities are accelerated or retarded thro' the 


Spaces CD and EF, they will be very 


nearly the ſame in D and F as they were 
in C and E: But Velocities which are ve- 
ry nearly uniform, will be very nearly 
proportional to the Spaces deſeribed by 
them in equal Times; and therefore the 
Velocities in the Points C and E, which 
are the Fluxions of AC and BE in thoſe 
Points, will be very nearly as the Incre- 


ments DC and E F, delcribed in the _ 


equal Particles of Time. 


The Fluxious of Quantities are accu. 
retely in the firſt or laſt Proportions of 
their naſcent or evaneſtent Increments : 
Thus the Fluxions of AC and BE, in the 


| Points C and E, are in the firſt or laſt 


Ratio of the Increments CD and EF. 
For the firſt or laſt Ratio of rhe Incre- 
ments OD and FF, is the Ratio with 
which they begin or ceaſe to exiſt: But 


the Ratio with which they begin or ceaſe 


fo exiſt, is the ſame with the Ratio of the 
Veloeities 


A VI DpfexrIex, Gs. 
Velocities in C and E, which are the 
Fluxions in thoſe Points; and conſequent- 


ly the Fluxions in C and E are in the 


firſt or laſt eng of the Increments CD 


ku. 


The Fhutions: of Quantities are only 
the Velocities with which thoſe Quanti- 
ties begin to be generated or increaſed ; 
or the Velocities with which the gene- 
rating Quantities begin to ſet out; not the 
Velocities they have after moving thro” 
Spaces of any finite or aſſignable Mag- 


nitudes: And therefore if two mathema- 


tical Quantities ſet out together, and be- 
gin to move with Velocities which are 
as 4 and 6, they muſt begin to deſcribe 


Spaces in the ſame Proportion with 4 and 
6; or the Proportion with which the 


Spaces begin to exiſt or to be deſcribed, 
muſt be the ſame with that which the 


Velocities have at the very Beginning of 


the Motion. For in the very Beginning 
of the Motion there is neither any Change 


of Velocity from Acceleration or Retar- 


dation, nor Difference of Time, 


Hence 
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A VinDI1CAaT10N,/&c. 
Hence it appears that to obtain the 
Ratios of Fluxions, the correſponding 
ſynchronal or ifochronal Increments muſt 
be leſſened in infinitum. For the Mag- 


nitudes of ſynchronal or iſochronal In- 


crements muſt be infinitely diminiſhed 


and become evaneſcent, in order to obtain 
their firſt or laſt Ratios, to which Ratios 
the Ratios of their correſponding Fluxions 
arc equal, | | 


Hence likewiſe it appears that the Mo- 


ments of like Quantities, compared with 
each other, are in Ratios compounded of 


the Ratios of the generating Quantities, 
taken when firſt they begin to move, and 
of the Velocities with which they fer 
out: Or in Ratios compounded of the 
Ratios of the generating Quantities when 
firſt they begin ro move, and of the firſt 
Ratios of their ſynchronal naſcent Incre- 
ments. The Moments of Lines there- 
fore are as the generating Points and as 
the Velocities with which they begin 
ro move taken together : The Moments 


of Surfaces, which become greater or leſs 


by carrying of moveable Lines along im- 
| moyeable 


A VIDX T ION, Er. 


moveable gnes, are in Ratios compound - 


ed of the Ratios of the moving Lines, 
and of their firſt Velocities, or firſt Ra» 
tios of the Increments which begin to 
rife with thoſe Velocities: And the whole 
Matien by which Squares or Rectangles 
begin to alter, either from an Augmenta- 
tion or Diminution of their Sides, is the 
Sum of the naſoent Motions of thoſe 
Sides, or the Sum of the naſcent Incre- 
ments ariſing with the firſt Motions of 
the Sides: For the Proportion of naſcent 
Increments is the fame with that of the 
Motions with wincls 1 begin to be 
From this ſhore. FR. <_ the Na- 
ture of Fluxions, compared with the Ana · 
AY, it appears that the Author of that 
Paper is greatly miſtaken in the Object 
of 'em; and he is alſo miſtaken in the 
Principles: For he thinks the Moment 
or Fluxion of a Rectangle, contain d un- 
der two indeterminate Quantities A and 
B. from whence are deduc'd. Rules for 
obtaining the Moments or Fluxĩons of all 
other Products or Powers Whatever, is 
* d no 
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A VINDICAT IOM es. 

no where truly determin'd by Sir, Lſaac 
Newton But he ought to have read Sir 
IJſaad with more Care and Attention 
than he ſeems to have done, before he ſet 
up to decide and dictate in Matters of 
this Nature; and he wou' d do + Fer 

to Trad n . n 1 1% 01 nir 

TILE! 10 ol 
. any Redtauple:: Ck F 
foams an Augmentation of its Sides by 
Motion, ſo as that D K becomes LG in 
the fame Time that D C becomeg E G 
che Moment of that Rectangle is the Sum 
of the Rectangles of D K into, the Mo- 
ment of DC, and of DC into the Mo- 
menr of DK: That is, putting A and B 
for the Sides DK and DC, and à and & 


for their reſpective Moments, the Mo- 


ment of 6 AB will be 


1 ai - 213-4 T1 48 | F 5218 Di fqn" 
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5e the Gs G K in ** Taſkanc 


it begins or ceales to exiſt is the Mo- 


ment of the Rectangle C K: But the firſt 


or laſt Ratio of that Gnomon to the 
Sum of the Rectangles LD and F C is a 


* of Equality: For the Difference 
between 


A Vixpicartion, &c. 
between the Gnomon and the Sum of 
thoſe Rectangles perpetually leſſens, by 
a conſtant Diminution of the Increments 

| | FD and 
D H; OT 
by an Ap- 
proachof 
the Points 
K F and H 
, rowards 
G H L D; as 


will be manifeſt on taking the Ratio 


between the ſaid Gnomon and the Sum 
of the Rectangles, at ſeveral Diſtances of 
the Points F and H from D: For what- 
ever be the Magnitudes of 4 and &, when 
F and H firſt begin to move back to- 
wards D, the Gnomon CG K and Sum 
of the Rectangles LD and F C, will be as 
Ab + Ba+6ba and Ab + Ba; when 
thoſe Points, by moving towards D, have 
deſſen'd the Increments of DK and DC 


to 44 and 36, the Gnomon and Sum of 
the Rectangles will be as AC 34426 4 


and A 6 . Ba; when they have leſſen'd 


the Increments to à 4 and +6, the Gno- 


mon and Sum of the Rectangles will be 


. 
* 
UL 
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A VINDICATI Ox, c. 
as Ab+Ba44aband AB; and as 
Ab+Ba+zab and Ab+Ba, when 


they have leſſen'd thoſe Increments to 
1 and 34: Hence it appears, that un- 


der a conſtant Diminution of the Incre- 
ments 4 and 6, by the Motion of the 


Points F and H towards D, the Gnomon 


CG K and the Sum of the Rectangles 


CF and DL, conſtantly tend to an Equali- 
ty by a continual Diminution of their 


Difference FH, and that they become 
equal, and their Ratio becomes a Ratio of 


Equality, in the Inſtant that Difference 
vaniſhes and the Points F and H coincide 


with D; or in other Words the Gnomon 


and Sum of the Rectangles LD and F C be- 


gin or ceaſe to be under a Ratio of Equali- 
ty And therefore the Sum of thoſe Rect- 
angles, or A b6+Ba, is the Moment of AB. 


Hence, the Gnomon CG K,orAb6+.Be 
+ab, found by raking the Difference 


between the Rectangles EL and CK, 


or by deducting the Rectangle AB from 
a Rectangle contain'd under the Sides A 
and B increafed by their whole Incre- 
ments, is not the Moment or Fluxion 

of 


A VinDICATION, Oc. 
of the Rectangle AB, except in the ve- 
ry Inſtant when it begins or ceaſes to 
exiſt: And this will alſo appear by con- 


ſidering it in another Light. For the 


Moment of the Rectangle CK, or the 
Motion with which it firſt begins to al- 


ter, either by increaſing or decreaſing. 


is the Sum of the naſcent Motions of its 
Sides; and the naſcent Motions of its 
Sides, are meaſur'd by their reſpec- 
tive Magnitudes in the very Inſtant they 
firſt begin to change, and by the Velo- 
cities with which they begin to move 
taken together; and the Velocities with 
which the Sides begin to move being in 
the firſt Ratio of the momentaneous Spaces 
which ariſe with 'em; it follows that 


the Sum of the naſcent Motions of the 


Sides, is the Sum of DK multiply'd into 
DH in its naſcent State, and of CD 
multiply'd into DF in its naſcent State: 
But DH and DF in their naſcent States, 


are the Moments of DC and DK: And 
therefore the whole Moment of the 


Rectangle AB, is ABA. 


. In 
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A VIX DIScATIOx, Ec, 
In determining the Moments of Quan - 
tities, Sir Iſaac Newton expreſly telly: 
us, that we are only to conſider: the 
Ratios with which they begin or ceaſe 
to exiſt ; and to obtain thoſe Ratios, it 
is not neceſſary that the inſochronal In- 
crements ſhou'd have finite Magnitudes. 


Cave tamen intellexeris particulas 


„ finitas, ſays he, Particulæ finite non 
« ſunt Momenta, ſed Quantitates ipſæ 
«* ex Momentis genitæ. Intelligenda 
« ſunt Principia. jamjam naſcentia 
% finitarum Magnitudinum. Neque 
«© enim ſpefiatur in hoc Lemmate mag- 
% nitudo Momentorum, fed prima na- 
«+. ſtentium proportio. And in another 
Place, Fluxtiones ſunt quam proxime 


1, Fluentium Augmenta equalibus 
= Temporis particulis quam minimis 


«+ genita, et, ut accurate loguar, ſunt 
i prima ratione Augmentorum na- 


«© ſtentium; exponi autem poſſunt per 


« lineas quaſcunque, que ſunt ſes 
«« proportionales. And again, Siguau- 
do facili rerum conceptui conſulens 
Adixero Quantitates quam minimas, 

9 evaneſcentes, vel ultimas ; cave 


10 intelligasc 
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A VinpicaTion, &c. 
++ intelligar quantitates magnitudius 
% determinatas, fed cogita ſemper di- 
*« minuendas ſine Limite. 


From theſe paſſages it appears, that 
the Gnomon CG K in its naſcent or 
evaneſcent State only, or in the Inſtant 
jt begins or ceaſes to exiſt, is the Moment 
or Fluxion of the Rectangle CK ; and in 
a naſcent or evaneſcent State, when on- 


ly the Increments of Quantities become 


their Moments, its Ratio to AB a, 
which is the Sum of the Rectangles LD 
and F C, is a Ratio of Equality. By di- 
miniſhing the Magnitudes of 4 and 6, 
which are Increments of DK and DC, 
it is obvious that the Gnomon C G K di- 
miniſhes faſter in Proportion, than the 


Sum of the Rectangles F C and DL does, 


and by diminiſhing faſter, it continually 
approaches toan Equality with that Sum, 
and attains the Equality only, when their 
Difference F H becomes evaneſcent, that 
is, when the Points F and H come to 


coincide with D; ſo that here is no Ar- 


tifice or falſe Reaſoning uſed, to get rid 
oe HF, or 46, that Term having no 


Exiſtence 
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A VIV DIcATIOxN, Oc. 
Exiſtence at the very Beginni 
Motion, or in the naſcent State of the 
Augments. 


After Sir Iſaac had ſo expreſly told 


us what he meant by Moments and 
Fluxions, and by naſcent or evaneſcent 


Quantities, one wou'd imagine it impoſ- 


ſible to have miſtaken and miſrepreſented 


him in the Manner this Author has done. 
He ſeems indeed to have been lead, or 


rather to have been deceived, by an Opi- 
nion that there can be no firſt or laſt 
Ratios of mathematical Quantities or of 


their iſochronal Increments generated or 
 deſtroy'd by Motion; imagining that no 


ſuch Quantities, by any Diviſion or Di- 
minution whatever, can be exhauſted or 
reduc'd to nothing :. But if Lines, Sur- 
faces and Solids can be generated or aug- 
mented by the Motion of Points, Lines, 


and Surfaces, they may likewiſe be de- 


ſtroy'd or diminiſh'd by the Motion of 
the ſame Points, Lines and Surfaces, in 
returning to the Places from whence 
they firſt ſer our, While a generating 
Quantity moves back tchro' the fame 

— Space 


ng of the 


he 
he 
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A\VinDicaTion, Ec. 
Space It before deſcribed in moving for- 


ward, the Quantity generated, or its 
Augment, continually leſſens; and by 


perlevering in a State of decreaſing, it 


muſt in ſome finite Time vaniſh and be- 
come nothing ; and therefore mathema- 


tical Quantities, by a conſtant Diminu- 


tion, may be reduc'd to nothing: And 
ſuch as are thus generated or deſtroy'd 
in equal Times by Motion, or which a- 
riſe and vaniſh together, will ariſe or va- 
niſh under certain Ratios, which are their 
firſt or laſt Ratios; or the Ratios with 
which they begin or ceaſe to be: But 
it may be neceſſary to perſue this Cale a 
little farther, and ſee whether Sir T/aac 
Newton's Demonſtration of it cannot be 


defended, and proved to be geometrical. 


*« Suppoſe any Rectangle AB aug- 
«« mented by continual Motion; and 
the momentaneous Increments of its 
„Sides A and B to be denoted by 4 and 
„ ; the Moment of the generated Rect- 
«« angle will be meaſured by A5+B 4. 


For 
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A Vixptcation, Er. 
For when the Sides A and B want. 


ed half of their Moments, the Rect- 


angle was Aa X For AB 2A 
2 B34 ＋ 220: And as ſoon as the 
Sides A and B are augmented by the 
% other halves of their Moments, it be- 
« comes A+iaxB+436, or AB+ Ab 
« þ+;Ba+346: From this Rectangle 
« deduct the former, and there will re- 
«© main Ab6+Ba: Therefore the Incre- 
ment of the Rectangle AB, generated 
*« with à and 6 the whole Increments 
of the Sides, is Ab6+Ba. 


Now, in determining the Moment of 
a Rectangle, there is nothing to be con- 


ſidered, when it firſt begins to be aug- 


mented by the Motions of its Sides, but 
the Sides themſelves and the Velocities 
with which they begin to move; or the 
Sides and the firſt Ratio of the Spaces 
deſcribed by them. And therefore the 
true Moment of the Rectangle AB, or 
the Law according to which it begins to 
be augmented, on the Principles of Sir 
Tſaac Newton, will only be the Sum of 
I ; the 


a n\ kk - © (a ow FA vv. 


— a Al - w- ̃ͤͤw̃ mwum ˙— w bor. a. e a ad 


A VIV DIcATrIOx &c. 
the Rectangles Ab and Bay for the 


Sides A and B begin to move with Ve- 


locities which are as & and 4: But this 


Moment A6+B&s, is manifeſtly equal to 


the Difference between the Rectangles 
ATZ „ B+36 and „ B; 
and 8 Sir [/aac's determinati ion 
of it is geometrical, | 


From the foregoing Principle fo de- 
monſtrated, the general Rule for finding 
the Moment or Fluxion of any Power 


of a flowing Quantity, is eaſily deduc'd: 


It is eaſy, from hence, to infer that the 
Moment or Fluxion of A” is as #A*-1, 
or that the Fluxion of x” is as #x#*-:: 
But becauſe this is alſo determined in a 
manner ſeemingly different, by Sir I/aac, 


in his Introduction to the Quadrature of 


Curves, the Anthoi of rhe Analyſt ob- 
ſerves, ** That there ſeems to have been 


„ ſome inward Scruple or Conſciouſneſs 


of Defect in the foregoing Demon- 
„ ſtration.” And he repeats rhe fame 


Reflection in another Place, adding with- 
al, That Sir 1/azc was not enough 


A e* Pleaſed with any one Notion ſteadily 
D 66 * to 


Fl 26 A VIV DIcAT ION &c, 
Ib? to 'adhere to it: But Reflections of 
Fil this Nature deſerve no Regard unleſs. ir 
Þ! be allowable, by way of Return, to ob- | 
"|. ſerve that the Perſon who makes em 
Wb: has very often been guilty of like Prac- 
| l tices himſelf. * | 
Wt The Proof given in the Introduction 
f to the Quadratures, is ſaid to be a moſt 
Wi: inconſiſtent way of arguing ; as-Ppro- . 
Fi! ceeding to a certain Point of the Demon- 
1 | ſtratiori upon Suppoſition of an Incre- 
1 ment, and then in a fallacious Manner, 
+. | ſhifting the Suppoſition to that of no In- | 
. | crementz and to ſhew the Inconſiſteny Ws 
1 with greater Force, a Lemma is pre- | 
Wl miſed by Way of Axiom; as if ſome ve- 
1 | ry obvious and natural Application of 
1 an apparent Truth, wou'd at once over- 
1 turn the Whole of Sir Jſaac's Demon- " 
it . ſtration: But that Lemma, however true | 
9 in it ſelf, is no Way pertinent to the . 
= - Caſe for which it was intended ; and . 
| therefore | 
i | * See his new Theory of Viſion; his Treatiſe p 
"+ q on the Principles of Human Knowlege ; and ſome = 
. i later Undertakings of equal Importance. 
1 


8 
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therefore ſuch Inferences as are made in 
Virtue of it, with relation to the Point 


in diſpute, are illegitimate, and inconſiſtent 
with the Rules of true reaſoning. 

Nothing is more plain and obvious. 
than that Quantities which begin to exiſt 


together under certain Proportions, and 
with certain Velocities; may become 
evaneſcent and ceaſe to exiſt, under the 


ſame Proportions and with the ſame Velo- 


cities; and this is all Sir Iſaac ſuppoſes in 


that Determination of the Fluxion of x”; 


and it is not very obvious, that the Lemma 
which this Author has hit upon, is ap- 


plicable to Caſes of ſuch a Nature. 


That the Reader may ſee how ſtrict- 
ly Sir 1/aac Neuton has kept to the ſame 


Principle in this Determination , how 


ſteadily he adheres to the ſame Method, 


and how ill the Author of the Analy/? 
has proved his Imputations; it will be ne- 
ceſſary to perſue this Point, and conſi- 


der the Proof it ſelf, 


— 


da Tes 
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, — 


Let it be required to find the Hand 
on of x", ſuppoſing x to ye 9218 
Formby. 


Suppoſe ox in any finite Particle of 


Time, to become greater than befare, by. 


a finite Increment, whole Magnitude is 
expreſs d by 9. Then, in the ſame Time 


that x, by flowing becomes x , the 
1 Power of x will become x” +#0x2—7 


a 1 
Magnirades of the ſynchronal Increments 
of x and of xn, are to each other as x and 

N. 


02x%=2 4 Ge. Nen thy 


1 ·½ 4. 0 + Sc. Now, let the 


Increments deereaſe by flowing back, in 
Hike Manner as they increas'd before by 
flowing forward, and continually grow! 
leſs and lefs till they vaniſh ; and their 
ultimate Ratio, that is, the Ratio with 
which they become evaneſcent, will be 
expreſs'd by 1 and #nx*-t But the Fluxi- 
ons of Quantities are in the laſt Ratio 
of their evaneſcent Arguments; and by 
Conſequence the Flaxien of x is to that 
„„ — » In 


A VIV DICAT IO s. 

In this Computation, Sir Iſaas endes: 
vours o collect the Proportion with 
which the iſochronal Incfements of and 
Proportion obtain d on Suppoſition that 
0 is ſomething, i is allowed to be the ſame 


with chat ot x t and # 2 


r 
399 Gir N bbs 


Oc, © Aud it muſt be achnowlegd that 
this Ratio has a Limite dependent on the 
Magnitude of o, which Limite it cannot 
attain before che Increments are in- 
finitely diminiſh'd and become evane- 
ſcent; and = by an infinite Diminu- 
tion, they become evaneſcent, no 
other Terms of their | Ratio will be af- 
feed, ſo as to vanith' with em. but 
ſuch as are govern'd or regulated by 
them; In the Inftant therefore that 6 va- 
3 


niſhes, . aud all enſuing! Terms 


of the Series abſolutely vaniſts together; 
but the Terms r and 2 remain in- 
variable under all poſſible Changus of the 
Increments, from any finite Degrees of 
Magnitude whatever, even till they be- 
come 


A VIV DIA TTOM Or. 
come evaneſcent: They therefore 


expreſs 
the laſt Ratio, under which the iſochro- 


nal Increments of * and x- vaniſi or the 
Proportion of the Velocities with which 
thoſe Increments ceaſe to exiſt: Sir Iſaac 
Newton then - rightly retain'd em for 
the Meaſures of the Ratio of the Fluxi- 
ons of x and x”, tho' got in Virtue of 
his firſt Suppoſition; and: the Fallacy, 
the Inconſiſtency, lies on the Side of 
this Author; who wou'd have them re- 


jected on the Authority of a Ne 


not to the g FEW e enim y 23%; 


wt 4 4 " [| 


„ . 


To. make this Point fill more plain 
and obvious, I ſhall propoſe the reaſoning 
in a ſtronger Light: It amaunts there- 
fore to this, or may in other Words, 
be thus expreſſed : If x be ſuppos d to 

flow uniformly, the Fluxions of x and 
e, will be as 1 and #x»-3. For in the 


9 Time that by flowing, becomes 


x +0, n will become x Tah, which by 
the Method of infinite Series, is equal to 
OD e + Ge, Conſe. 


* quently, 


A VinDicaTION, Ec. 
quently the Increments of æ and x*, ge- 
nerated in the ſame Time, are o and 


N — 5 63 | N24 . 14 
hOX"—' + —= 0*x%—* + Sc. But the na- 
I = N 4 7 off a 34 ä re 
ſcent or evaneſcent Increment of x" is as 


its Fluxion; and in either of theſe States 


. | 
— egos 4 


the Ratio of 20 . 


Sc. to nor . is aRatio of Equality: For as 


the Magnitude of o becomes leſs and leſs, the 
Quantities no-. +—= 0x%= 4. Ge. 
and nox : conſtantly tend to an Equali- 
ty. by a continual Diminution of their 
Difference; and they become equal, and 
their Ratio becomes a Ratio of Equality, 
when their Difference vaniſhes ; that is, 
in the Inſtant o becomes evaneſcent, or in 
the Inſtant that the Inerement of * firſt 
begins to exiſt; For as they yaniſh toge- 
ther under a Ratio of Equality, ſo they 
begin to exiſt together under the ſame 
Ratio ; and therefore in the naſcent or 
evaneſcent State of o, the Fluxions of x 
and x“, are as o and #0x%—*, which are 
manifeſtly to each other as x and 2x*%=*. 


Hence 
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A VIV DbicAT IO &. 
Hence it appears, chat ys of 
finding the Fluxion of , u 

poſition that x flows uniformly, is the 
very ſame with that of finding the Fluxi- 
on of a Rectangle, as it is deſeribed in 
the ſecond Book of the mathematical Prin- 
ciples; For, as 44 the Difference be- 
tween Ab .Ba+ab and Ab+ Ba grows 


leſs and leſs perpetually, by diminiſhing 
the ſynchronal Increments of the Sides 


of the Rectangle, and. at laſt evaneſces, 


and in the Inſtant of its Evaneſcence, 
the Gnomon Ab+Ba+ab becomes 
equal to che Sum of the Rectangles A b 


anc Ba; lo - — * +Oc. the Dit. 


ference between no. "Fr 0 — 4. 


Ge. and nox"—' 310 is and leſs per- 
petually, by diminiſhing the Increment 
0, and at laſt evaneſces, and in the In- 
1-1 
- 2 
o + Ge. becomes equal to nox"=" : 
And as the Gnomon A B44 ad is 
not the Moment or Fluxion of the 
Rectangle AB, but in the Inſtant of its 
be- 


x Sup - 


tt ty A 


f A VID TreATTO r. 
becoming equal to A 6 +B#, ſo non! + 


— . „ 1 + 6. is not the Moment 


br Fluxion of x, brit it the tant * 
its nps yu ro 2 


The Author of tie val tharedber, 


is greatly miſtaken; in thinking. Sir 


Lſaac the Fluxion of *“, by a 
Method different: from that he uſed in 


finding the Fluxion of a Rectangle, con- 


tain'd under two flowing Quantities; 
He ſteadily adheres to one and the ſame 
Method; namely. that of taking che 
firſt: or laſt! Ratios of Quantities, or of 
their iſochronal Increments, for the Mea- 
ſures of the Ratios of their Fluxions 3 
and uſes no illegitimate Artifice. to ob- 
tain theſe firſt or laſt Ratios ; unleſs it 
be accounted illegitimate to ſuppoſe: that 
mathematical Quantities can be — 
Yu and n by Motion. 


il spektdech 1 Ear e Mathod 
«+ for finding the Flux ion of a Rectangle 


„of two flowing Quantities, as it is 
* ſet forth in . 


E „ 


2 + 
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+ Fyures, differs from that found in in tha 


«« ſecond Book of the Principles, and is 


in Effect the ſame with that uſed in 


the Calculus different ialiss. For the 
_ «« ſuppoſing a Quantity infinitely di- 


*« miniſh'd and therefore rejecting it, 


£:15-in-Effect the rejeQing an lnfiniteſi- 
% mal.” But if this Author 


Rule from the firſt Propoſſtion in the 
Treatiſe of Quadratures, and conſiders 
it ever ſo little, he will find it the very 
lame with that ſet down in the /econd 


Boo f the Principles: And it is doubt» 
leſs in Effect too the ſame with that uſed 


in the diſtreutial Calculus; ſo far as dif- 
ferent Methods can effect the ſame Thing, 


but no farther: For Quantities are not 


rejected in the Method of Fluxions, as 
in the differential Calculus, on Ae. 
count of their exceeding Smallneſs. 


But according to the received Prin- 
*« ciples it)is evident, ſays he, that no 
«© geometrical Quantity, by being infi- 
nitely diminiſh'd can ever be exhauſt- 
ed or become nothing.” Now; on the 
receive Principles of Fluxions, this is 
a 


{ 
4 
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; 
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a direct Abſurdity. For theſe principles 
ſuppoſe that mathematical Quantities can 
be generated by Motion, which he has 


not yet thought proper to contradict; 
and conſequently they may allo by Mo- 


tion be deſtroy'd : For - Quantities, and 


the Augments of Quantities, which in 
ſome finite Time are produc'd by Mo- 
tion, may perpetually grow leſs and leſs 


by reverting that Motion; and by con- 


ſtantly growing lets and leſs, they may 
come to be infinitely: diminiſhed, or to 


be leſs than any aſſignable Quantities; 


and from being leſs than any aſſignable 
Quantities, the Motion ſtill perſevering. 
they muſt at laſt vaniſh! and become no- 


thing ; otherwiſe it might be contended 


that a Body ſetting out from any Place, 


and, in any finite Time, deſcribing a cer- 


rain length, cou d never by moving back 


and returning in the ſame Line, arrive at 
the Place from whence i firſt wy out, 


Upon che whole then it appears, that 
the Method of Fluxions, as deſcrib'd by. 
Sir Iſaac Newton in his Introduction to 
the N of Curves, and in the a 

; E 2 Hebad 


A 1 Der. 


fecond Book of his mathematical Prin. 
ciplet, is not that wretched un · fcientiſi- 
cal Knack fer forth in the Auaſyſt; but 
a Method founded 
accurate and demonſtrative Principles: ” 
it likewiſe appears, that the Concluſions 
do not ariſe from illegitimate tentative 
Ways or Inductions, but follow from 
fach Premiſes, and by ſuch Arguments, as 
are moſt conformable ta the Rules of 

Logic and right Reaſon: All the Skill 
and Dexterity therefore by this Author 
fhewn, in the Inveſtigation of contrary 
Errors correcting each other, are vain 
and impertinent. He has wiſtaken the 
Doctrine of Fluxions, and by nor right- 
ly diſtinguiſhing its principles from thoſe 
of the differential Calculur, has impoſed 
a falſe Meafure of Moments. upon his 
Readers, and arguing from that falle Mea- 
ſure, has unjuſtly charg d Sir Iaac with 
| Errors ariſing from it; and, to mend the 
Matter, has inſtituted Computations to 
ſhew how thoſe Errors redrefs one ano- 
ther, and bow  Mathematicians 2 


r 


5 cience, 


upon obvious, ratioual, 


- ws, . we 4? 5 OO 


eu . 


oo edi a6 * ob. a 


bie, that We are no Errors, hows 


A VIV DIer ion, . 
The Diſpute between the Followers 
of Sir Iſaac Newton, and the Author of 
the Analyſt, is not about the Principles 
of the differential Calculus; hut about 
thoſe. of Fluxions; and it is whether theſe 
Principles in themſelves are clear or ob- 
ſcure, and whether the Inferences from 
them are juſt or unjuſt, true or falſe, 
ſcientific or otherwiſe : We are not con- 
cerned about lnfiniteſimals gr minute Dif- 
ferences, but about the Ratios with which 
mathematical Quantities begin or ceaſe to 
exiſt hy Motion; and to conſider the firſt 
or laſt Proportions of Quantities does not 
imply that ſuch Quauriries, have any fi- 
nite Magnitudes; They are not the Pro- 
rtions of firſt or laſt Quantities, but Li- 
mits of Ratios; which Limits; the Ratios 


of Quantities attain on by an infinite 


Diminution of their Magnitudes, by 


which infinite Diminution of their Mag- 
vitudes the y become evaneſcent and 


ceaſe to exiſt, If therefore Quantities 
may ceaſe to exiſt by Motion, and if the 


| Ratios with which they become evane- 


be truly determin'd, it will 


ever 


3 
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ever ſmall, admitted in the Principles of 
F luxions; and if no Errors be admitted 
in the Principles ; ; there can be none in 
the Coneluſions, nor any to be account- 


ed for in the Arguments by which thoſe 
Concluſions: are deduc'd from their Pre- 


miſes: The Hints therefore, which this 


Author has condeſcended to. give the 


Mathematicians for aſgertaining the Truth 


of their Concluſions, by means of con - 
trary Errors deſtroying each other, will 
probably be left to be further extended 


and apply'd by himſelf, to all the good 
Purpoſes he pleaſes to extend and apply 


them; as baving more Leiſure, and a 
Science more tranſcendental *, i 
haps a much greater Curioſity for ſuch, 
Matters, than they Os, 


It has been obſery's haſte, that Fluxi- | 


ons may be expounded by any Lines 
which are proportional to them; and ſo 


the _— may * be infticured, by con- 
| fidering 


— — 


Ld * * 


A Pom prima, a Certain eee 


Science ſyperior to and more extenſive than 


Mathematics, which, he ſays, it might behove 


our modern Analyſts rather to learn than deſpiſe. 


and per- 


„ „ of wh 
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ſidering the mutual Relations or Propors | 
tions of finite Quantities, as the Pro- 
portions of Fluxions themſelves. To 

this it is objectedl. That if, in order 
tocarrive at theſe finite Lines propor- 


tional to Fluxions, there be certain Steps 


** made uſe of which are obſcure and in- 
ng conerivable, it muſt be acknowleged, 


& that che' Proceeding, is nat clear, nor 


«© rhe Merhod ſcientific.” But there | 


may be many Steps obſcure and incon- 
ceivable to Perſons, Who are-unacquaint- 
ed with Sir {/aac Newton's Method of 
firſt and laſt Ratios, . with his Doctrine of 
Fluxions, and with his Principles of Moti- 


on; and yet thoſe Steps may appear very 


different to others who have duly conſi- 
der'd em: And therefore, till it be made 
apparent from geometrical Principles that 
the fluxional Triangle, which evaneſces 
upon the returning of the Ordinate of 
any Curve to the Place from hence it 
firſt ſer out, cannot in its laſt Form, 


that is, in the Form it has ar the Iuſtant 


it becomes evaneſcent, be ſimilar to a 


Triangle contain'd between the Tangent, 


the Abſciſs extended and the Ordinate of the 


ſame 
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ſame Curve; or till it be proved that ib 
Triangle, which is capable or becoming 
evancicent by a Diminution of its Sides 
from Motion; can be ſimilar in its laſt 
Form to any plain Triangle Gharſooyer 
we {hall cuntinue to 3 Fluxions by 
ſuch Rigin Lines 48 are proportional to 
them; and do aſſert, chat the Procceding is 
clear, and the Method ſcientific. 81 
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DAB 20, L. 2. r. will in moſt Cales 
I . continually change. e 14. L. 20. 
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equal Times. 
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